Supplementary Materials and Methods
miRNA deep sequencing and data processing 10 µg of total RNAs, isolated by TRI Reagent (Sigma-Aldrich), from unsorted B cells at day 0 and day 5 were electrophoresed on 15% Urea-TBE-PAGE and smears of miRNA in the 18-30 nt size range were excised. Directional library construction was carried out using the Illumina library preparation kit, by sequential ligation of the 3ʹ′-and 5ʹ′-adaptor to the miRNA molecules, reverse-transcription into dsDNA, and amplification for 12 cycles by PCR. The reactions were fractionated on 6% TBE-PAGE, and the DNA bands between 92-100 bps were excised. The small RNA libraries were purified and quantified by BioAnalyzer High Sensitivity DNA chip (Agilent, USA). Each library was subjected to one lane of sequencing on Illumina Genome Analyzer II for single-end read of 40 nt. The original raw reads containing any unrecognizable or ambiguous bases were removed. The partial adaptor sequences were trimmed away from the reads if the partial 3'-end sequences are at least 80% similar to partial adaptor sequences (one mismatch allowed when the partial lengths ≤ 8 and two mismatches allowed when the partial lengths > 8). After the trimming process, the trimmed reads of lengths between 16 and 32 nt only were kept and the other reads were filtered out. Then, the miRDeep2 pipeline 1 was used by default parameters to calculate the read counts for each known miRNA. The human genome (hg38, GRCh38) and the miRNA mature and precursor sequences (miRBase Release v21) 2 were downloaded from UCSC Genome Bioinformatics (http://genome.ucsc.edu/) and miRBase (http://www.mirbase.org/), respectively. The internal read mapping tool was Bowtie (version 0.12.8) 3 downloaded from (http://bowtie-bio.sourceforge.net/bowtie2/index.shtml). The miRNAs with < 10 reads in both samples were excluded first. Then, the read counts were normalized by standard quantile normalization using the function implemented in "preprocessCore" package in R. The fold change for each miRNA was calculated by the log2 of the normalized read counts of S2 over S1. We also used DESeq2 4 to calculate the p-value and adjusted p-values of the fold changes for each miRNA. The over-and under-expressed unsorted miRNAs by deep sequencing were defined as if the read count of the log2 fold change was increased over or decreased under one standard derivation, respectively. However, without replicates, the adjusted p-values were all higher than 0.05. Thus, this deep sequencing result was not used for target gene functional analysis. It was combined with the unsorted miRNA array result together and only as a reference for the key TF and miRNA regulatory network construction. The up-and down-regulated miRNAs defined in this study were, respectively, at least increased and decreased 1.5 fold-changed in log2 expression ratio following differentiation (Table S2) .
Gene expression profiling using cDNA microarrays and data analysis
Total RNA ( expression ratio in all three personal samples following differentiation (p-value < 0.05). One may argue that using one standard derivation may be too loose to get many genes. Here, the standard derivation values in log2 ratio for all cell subsets and donors were all close to 1.8 in average. Therefore, the expression of these genes was increased or decreased almost 4-fold in intensity levels, indicating that their expression levels should have been significantly changed.
For unsorted population, the raw data were normalized by the Rank consistent LOWESS method. The p-values were calculated by the distribution of the differential degrees between signals in two samples. Those with low signal/background ratios (cy5/cy3 ratios <1) and high p-values (> 0.01) were removed in our analyses. For each remaining gene, the log2 expression ratio was calculated by the log2 of the normalized intensity levels of samples after treatment over un-treated samples. Similarly, the up-and down-regulated genes were, respectively, defined that had at least increased and decreased 1.5 fold-changed in log2 expression ratio following differentiation.
GO term enrichment analysis
Gene Ontology (GO) categories of up-and down-regulated genes and selected miRNA target genes were analyzed by PANTHER 6 . The PANTHER (protein annotation through evolutionary relationship) classification system (http://www.pantherdb.org/) is a comprehensive system that combines gene function, ontology, pathways and statistical analysis tools. The options of "organism" and "analysis" were selected "Home sapiens" and "Functional classification viewed in pie chart", respectively. The p-values of each category by up and down-regulated genes with significant difference were all calculated by Fisher's exact test with a two-tailed mode that was implemented in R.
Mouse B cell culture
Splenic B cells were purified by using anti-B220 microbeads (Miltenyi Biotec) from 7-to 8- Input DNA was used for normalization in B and C. Results are mean ± SEM (n = 3). *p < 0.05, ** p < 0.01
